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(57)Abstract: 

PURPOSE: To improve the manufacture yield of the 
matrix element. 

CONSTITUTION: Gates buses 21-28 and data lines 31-40 
are arranged adjacently two by two. TFT 52 are formed at 
the intersections of the adjacently arranged gates buses 
23 and 24 and data lines 33 and 34. The TFT 52 can be 
connected to any one of four picture element electrodes 
46, 47, 57 and 56. TFT 41, 42... judged nondefective are 
connected to the respective picture element electrodes 
46, 47.... When connecting the TFT 52 to the picture 
element electrode 57, the TFT 52 is connected to either 
the gate bus 23 or 24 and either the data line 33 or 34. 
The gate buses 24 and 25 and the data lines 34 and 35, 
for example, adjacent with an interval are electrically 
connected in the final process. 
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' . * NOTICES * ■ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Matrix component characterized by to be chosen in the sequence which only the number 
which exceeds the number of driven eels for an active element in the matrix component 
alternatively driyen by the active element which is arranged in the driven eel arranged by the 
shape of a matrix by the shape of a matrix, and is connected for every driven eel is formed, it is 
formed in near at each driven eel, and an active element normal from the inside of the active 
element of slack plurality defines beforehand, and to connect. 

[Claim 2] In the manufacture approach for connecting alternatively the active element arranged in 
the shape of a matrix to the driven eel arranged in the shape of a matrix A number exceeding the 
number of driven eels of active elements are formed so that two or more active elements may be 
arranged near [ a driven eel ] each. The manufacture approach of the matrix component 
characterized by connecting to each driven eel the active element judged whether each active 
element would be normal and judged that is normal, and carrying out by repeating connection of an 
active element one by one about each driven cel. 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

.2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the matrix component formed using a thin film 

transistor (it is called "TFT" for short below) etc., and its manufacture approach. 

[0002] 

[Description of the Prior Art] From the former, many things to depend on the active matrix which 
used TFT are used for the liquid crystal display component (it is called "LCD" for short below). 
Since a cross talk phenomenon will become remarkable and the speed of response of liquid crystal 
will become slow if the scale of a display becomes large although what is depended oh a simple 
matrix drive as LCD is used, a limitation is in the number of a scan electrode and display 
electrodes. For this reason, it is difficult to display an image with high resolution. Therefore, an 
active matrix is used for LCD for television televising which needs to perform the color picture 
display of high density especially by the big screen. 

[0003] The structure of LCD of the active matrix from the former is shown in drawing 9 and 
drawing 10 . Drawing 9 is a sectional view about 1 pixel, and drawing 10 is a top view about 1 pixel. 
In these drawings, the liquid crystal layer 1 is held between top glass 2 and a glass substrate 3. On 
a glass substrate 3, TFT4 and the pixel electrode 5 are formed. TFT4 has the gate electrode 7 
connected to the gate bus 6 . which extends in parallel at fixed spacing in a glass substrate 3 top. 
On the gate electrode 7, gate dielectric film 8 is formed with silicon oxide (Si02). The semi- 
conductor layer 9 by amorphous silicon (a-Si) etc. is formed above the gate electrode 7. The 
contact electrode 10 which consists of amorphous silicon etc. is formed in the both ends of the 
semi-conductor layer 9. On the contact electrode 10, the source electrode 1 1 and the drain 
electrode 12 by aluminum (aluminum), molybdenum (Mo), etc. are formed, respectively. The source 
electrode 11 is connected to the data line 13 arranged by intersecting perpendicularly with the 
gate bus 6 on a glass substrate 3. The drain electrode 12 is connected to the pixel electrode 5. 
The semi-conductor layer 9, the contact electrode 10, the source electrode 1 1 , and the drain 
electrode 12 are covered with and protected by the organic compound insulator 14. The common 
electrode 15 is formed in the front face of top glass 2. The pixel electrode 5 and the common 
electrode 15 are formed with the indium oxide film with which 5% of tin oxide called ITO was mixed, 
and its permeability of light is high and they serve as transparence electric conduction film with 
low electric resistance. 
[0004] ' 

[Problem(s) to be Solved by the Invention] In LCD of the active matrix using TFT from the former, 
TFT4 performs switching operation to the pixel electrode 5 as an active element. The combination 
of TFT4 and the pixel electrode 5 cannot be changed. In LCD, it is required that the pixel 
electrode 5 should be arranged to high density covering a large area, and much TFT4 is formed. If 
at least one normal actuation in much TFT(s) cannot be performed, the display quality as LCD will 
deteriorate. That is, if TFT4 arranged at a m line n train is poor, the display by the pixel of eye a m 
line n train will also be a defect.. Since it is necessary to form TFT 4 using the semi-conductor, 
layer 9 by amorphous silicon etc., dispersion in a property becomes large rather than the case 
where it forms on single crystal semiconductors, such as the usual integrated circuit. Although 
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TFT(ing) [4 ] has the comparatively large tolerance of dispersion in a property, it is very difficult to 
TFT to form all of a majority of TFT4 possible [ normal actuation ]. 

[0005] In for a high-density display, in the conventional active-matrix LCD, the product yield as 
LCD tends to get worse [ TFT ] especially by the big screen for a defect. Since one thru/or a 
small number of thing of much TFT(s) is a malfunction and the whole LCD becomes poor, the 
manufacturing cost of LCD increases. 

[0006] The purpose of this invention is offering the matrix component which can operate normally 
and can improve the manufacture yield, and its manufacture approach, even if few defects occur in 
active elements, such as TFT. 
[0007] 

[Means for Solving the Problem] In the matrix component which drives alternatively two or more 
driven eels in which this invention is arranged in the shape of a matrix by the active element which 
is arranged in the shape of a matrix and connected for every driven eel It is the matrix component 
characterized by choosing and connecting in the sequence which only the number exceeding the 
number of driven eels forms an active element, it is formed in near at each driven eel, and an 
active element normal [ from ] defines beforehand among the active elements of slack plurality. 
[0008] Moreover, this invention is set to the manufacture approach for connecting alternatively 
the active element arranged in the shape of a matrix to the driven eel arranged in the shape of a 
matrix. A number exceeding the number of driven eels of active elements are formed so that two 
or more active elements may be arranged near [ a driven eel ] each. The active element judged 
whether each active element would be normal and judged that is normal is connected to each 
driven cel. It is the manufacture approach of the matrix component characterized by repeating 
connection of an active element and performing it one by one about each driven eel, for example, 
use of high speed scanning which does so the combination of a shutter matrix and a mask or 
equivalent effectiveness is included. 
[0009] 

[Function] The matrix component of this invention is arranged in the shape of a matrix, is arranged 
by the active element of slack plurality in the shape of a matrix, and drives the driven eel of slack 
plurality alternatively by it. Therefore, a normal active element is chosen from two or more active 
elements near each driven eel in the sequence defined beforehand, and it connects with each 
driven cel. Since the probability for all of two or more active elements formed hear the one driven 
eel to be poor becomes very small even if a defect occurs at a fixed rate in an active element, 
each driven eel becomes possible [ connecting with one of active elements and driving 
alternatively ]. Thus, generating of the defect as a product can be prevented and the product yield 
can be improved. 
[0010] 

[Example] Drawing 1 shows the partial flat-surface configuration of LCD by the 1st example of this 
invention. It is formed in LCD20 so that the gate buses 21-28 for two or more horizontal 
scannings and the data lines 31-40 for vertical scannings may intersect perpendicularly, 
respectively. Two approach at a time and each gate buses 21-28 and the data lines 31-40 are 
arranged. TFT 41-45 which is an active element, 51-55, 61-65, and 71-75 are formed in the field 
surrounded by two the approaching gate buses and the data lines. The pixel electrodes 46-49 
which are driven eels, 56-59, and 66-69 are formed in the field surrounded by a gate bus and the 
data line with larger spacing, respectively. Four TFT(s) 41, 42, 51, and 52 are formed in the 
perimeter of one pixel electrode 46. 

[001 1] For example, when TFT42 is poor, TFT41 is connected to the pixel electrode 46, TFT43 is 
connected to the pixel electrode 47, arid TFT 43-45 is connected to the pixel electrodes 47-49, 
respectively. The source electrode of TFT41 is connected to the data line 32, and a gate electrode 
is connected to the gate bus 22. It connects with the data lines 35, 37, and 39, respectively/and 
the source electrode of TFT 43, 44, and 45 connects a gate electrode to the gate bus 22 in 
common. About TFT 51-54, a drain electrode is connected to the pixel electrodes 56-59, 
respectively, and common connection of the gate electrode is made into the gate bus 24. a source 
electrode -- TFT51 — the data line 32 — about TFT52, it connects with the data line 36 about 
TFT53, and connects [ TFT /54 ] with the data line 34 at the data line 38, respectively. If it 
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connects similarly about other pixel electrodes and TFT(s), common connection of the one of an 
adjoining gate bus and the data lines where spacing is larger is made by wirebonding etc. and it 
drives by IC for a drive etc., the display as normal LCD can be performed. 

[0012] When both TFT42 and TFT43 are poor, LCD20 which operates normally can be obtained by 

connecting TFT53, shifting TFT which corresponds as shown in degree table to the pixel electrode 

47, and connecting with it about other pixel electrodes 46, 48, 49, 56-59, and 66-69. 

£0013] The next table 1 shows the combination condition of the electrode connection about each 

**** described above, when all TFT<s) are excellent articles. 

[0014] 

[Table 1] 
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[0015] Drawing 2 shows one TFT [ about 52 ] of the drawing 1 illustration to a detail. TFT52 is 
formed in the field surrounded by the gate buses 23 and 24 and the data lines 33 and 34. 52g of 
gate electrodes of TFT52 is connected to the gate buses 23 and 24 through the gate lines 81 and 
82, respectively. 52s of source electrodes of TFT52 is connected to the data lines 33 and 34 
through the source lines 83 and 84, respectively. 52d of drain electrodes of TFT is connected to 
the pixel electrodes 46, 47, 57, and 56 through the drain lines 85, 86, 87, and 88, respectively. 
Between each Rhine 81-88, and the gate buses 23 and 24. the data lines 33 and 34 and the pixel 
electrodes 46, 47, 57, and 56, the connection fields 91-98 are formed, respectively. In the circular 
fields 100a, 100b, 100c, and 100d, the combination of the connection field for connecting TFT52 to 
every one gate bus, data line, and pixel electrode, respectively is included. 

[0016] Drawing 3 shows the cross-section structure of one connection field 91 of the drawing 2 
illustration. The upper part of the gate line 81 formed on a glass substrate 10 is covered with gate 
dielectric film 80 and an organic compound insulator 90. Through holes 81 h and 81 w are formed in 
gate dielectric film 80 and an organic compound insulator 90. Through holes 23h and 23w are 
formed also on connection 23c of the gate bus 23. A conductive layer 1 02 is formed between 
connection 23c of the gate bus 23, and connection 81c of the drain line 81. A conductive layer 102 
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applies a conductive paste alternatively, and forms it. UV-cured resin layer 103 is formed on a 
conductive layer 102. Finally, UV-cured resin layer 103 irradiates ultraviolet rays, is stiffened 
completely, and is used. UV-cured resin layer 103 is made into the condition of not hardening, in 
the process in which LCD20 is manufactured. 

[0017] Drawing 4 shows the structure of one corner of LCD20 of the drawing 1 illustration. It 
connects and the gate bus 1 10 of the lowest line and the data line 111 of a leftmost train serve as 
Rhine for a test. This gate bus 1 10 is connected with the pixel electrode 113 through the 
connection field 112. A through hole 114 is established in the gate bus 110 side. Between the data 
line 111 and the pixel electrode 113,115, the connection field 116,117 is formed, respectively. The 
structure of these connection field 1 1 6,1 1 7 is the same as that of the connection field 1 12, and 
the through hole 118,119 is formed. The electrical installation through each through hole 
114,118,119 is secured by the conductive layer like the structure of the drawing 3 illustration. 
Since each pixel electrode is mutually connected through the drain lines 85-88 like the drawing 2 
illustration, the whole pixel electrode will be connected to a test by forming the connection field 
1 12,116,117 in this way, and connecting with the gate bus 110 for a test, and the data line 111 
electrically. The same is said of the structure of other corners. 

[0018] Each gate buses 21-28 and data lines 31-40 are insulated mutually. Therefore, if an 
electrical potential difference is impressed, for example to Rhine 110,111 for a test of the drawing 
2 illustration and the gate 23 is driven alternatively, each output from TFT connected to the gate 
line 23 will be obtained by each data line. By detecting the output of each data line, it can judge 
quickly whether TFT connected to the gate line 23 operates normally. The gate buses 21-28 are 
chosen separately, the quality judging of the TFT on the same bus is carried out according to an 
individual, and only TFT judged to be an excellent article is connected to a corresponding pixel 
electrode. What is necessary is to drive each gate line and just to reverse-compute, for example 
by computerized transaxial tomography and the same approach from a gate data matrix, in order to 
judge to accuracy more. Since TFT52 is connected to two or more pixel electrodes and Rhine in 
the condition of the drawing 2 illustration, it. is necessary to remove the connection which was not 
chosen so that it may be in the determined connection condition. The process for this removal is 
performed by irradiating ultraviolet rays alternatively to each connection field. 

[0019] Drawing 5 shows the mask 130 for UV irradiation. The shutters 131-133 of an area equal to 
the fields 100a-100d of each round shape of the drawing 2 illustration are formed in the mask 130 
for UV irradiation. Each shutters 131-133 are formed in the shape of [ two-dimensional ] a matrix, 
and the pitch of them is the same as that of each array pitch of TFT of the drawing 1 illustration. 
Each shutters 131-133 can be opened and closed individually, for example, are realized by the 
LCD matrix. Such a mask 130 is put on LCD20, as it is arranged on one of each shutters 131-133 
of whose being the fields 100a-100d of each round shape, when each shutters 131-133 are 
located on the combination of a desired connection field, shutters 131-133 are opened individually, 
and ultraviolet rays are irradiated. In the connection field which received UV irradiation, a surface 
UV-cured resin layer hardens completely. The exposure of ultraviolet rays is repeated being able 
to shift the location of a mask 130, and only the connection field where to leave as a connection 
condition is required is completely stiffened by ultraviolet rays. In addition, since the shutter is not 
formed in the location corresponding to the connection field 1 1 2,1 1 6,1 1 7 of the drawing 4 
illustration, a mask 130 does not harden these connection fields 112,116,117. 
[0020] Next, if a solvent etc. washes LCD20, since non-hardened UV-cured resin layer 103 will 
begin to melt and the conductive layer 102 of the bottom will also melt, an electrical installation 
condition is canceled. The. same thing can also etch a non-exposed area, after exposing 
alternatively with the mask 130 with the shutter matrix after carrying out protection exposure of 
except for the potential open-circuit section of a connection field using the mask in which the 
mask which formed the connection field with the usual photolithography, performed photoresist 
spreading again and formed the connection field carried out negative positive reversal. Moreover, 
the same thing can also etch the exposure section, after exposing only the open-circuit section 
alternatively by high speed scanning using the mask which formed the connection field with the 
usual lithography, performed photoresist spreading again, and was in agreement with the potential 
open-circuit section. 
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[0021] In case the gate buses 21-28 and the data lines 31-40 of LCD of the drawing 1 illustration 
in such the condition are connected to the bonding pad on the semiconductor integrated circuit 
chip for a drive by wirebonding, the large adjoining gate bus and the large adjoining data lines of 
spacing like the gate buses 22 and 23 are also connected electrically. Thus, since connected 
LCD20 operates normally even if it can deal with it like the conventional active-matrix form LCD 
and a small number of defect arises in TFT, its manufacture yield improves. 

[0022] By drawin g 6 , LCD20 by this example sets and slack connection sequence is shown. As for 
LCD20, a matrix is formed of N+1 gate bus pair 131 and the iyi+1 data-line pair 132. TFT133 of x 
(M+1) individual is formed in the intersection of each gate bus 131 pair and the data-line pair 132 
(N+1). The pixel electrode 134 is formed in the field of the NxM individual surrounded by each gate 
bus pair 131 and the data-line pair 132. Four TFT(s)133 exist in four corners of each pixel 
electrode 134. A quality is judged about each TFT133 and only an excellent article is connected to 
each pixel electrode 134. 

[0023] Four corners of the location of <m, n) serve as a location of (m, n), (m+1. n), (m+1, n+1), and 
(m, n+1) by the matrix of TFT133 by the matrix of the pixel electrode 134. You make it increase 
Parameter n at a time by one from 1 to N, and make it increase Parameter m at a time by one 
from 1 to M with n value each. It judges the excellent article and whether TFT of a location 
[ first / (m, n) ] has been connected to the location (m, n) of a pixel electrode. If it has not 
connected [ an excellent article and ], memory of connecting will be carried out and 1 **** of 
Parameters m will be carried out. If negative, it will try similarly one by one about TFT of the 
location of (m+1, n), (m+1, n+1), and <m, n+1). When neither of four TFT(s) can be connected If 
TFT which LCD20 considered as the defective when m was 1, and was assigned to the pixel (m-1, 
n) when m was not 1 is TFT <m-1, n) or (m-1, n+1) TFT It considers as a defective similarly, and if 
TFT is a defective further <m-1, n+1), let LCD 20 be a defective similarly. If it is not a defective, 
allocation and a pixel (m-1, n)<m-1, n+1) will be made to make [ TFT currently assigned to the 
pixel (m-1, n) ] 1 **** of allocation repair and Parameters m a pixel (m, n) for TFT. It is good even 
if reverse [ in m and n ], of course. 

[0024] According to this example, finally, although required TFT is a NxM individual, TFT133 of x 
(N+1) (M+1) individual is formed, and even if some defects occur, it can be normally operated as 
LCD20. On the other hand, in the active-matrix form LCD from the former, if at least one 
defective is generated among TFT(s) of a NxM individual, the whole LCD will become a defect. 
Therefore, implementation of LCD usable to the so-called high-definition television broadcasting is 
almost impossible. According to this example, a pixel can manufacture many large-sized LCD with 
the sufficient yield, and can plan cost reduction. 

[0025] Drawing 7 shows the partial flat-surface configuration of LCD200 by the 2nd example of 
this invention. The same reference mark is given to the part corresponding to the 1st example of 
the drawing 1 illustration, it should observe — it is that TFT(s) 41a, 41b, 41c, and 41 d are formed 
in the intersection of the gate buses 21 and 22 which approach and form a pair, and the data lines 
31 and 32. Of this, TFT(s) 41c, 42d, 52a, and 51b will be formed in the perimeter of one pixel 
electrode 46. 

[0026] In the production process of LCD200, each TFT is checked like the 1st example. In 
addition, there may be connection for a test for connecting all pixel electrodes, or there may be. 
[ no ] Even if there is such no connection, an odd number even number data line is accessed 
simultaneous or separately; and you may make it compare them for example, using the test 
equipment of TFT-LCD which is introduced in the 15th page of Nihon Keizai Shimbun on 
September 28, Heisei 4 by the technique of likening TFT to each pixel electrode with DRAM. Only 
TFT judged by the check to be an excellent article is connected to a pixel electrode 1:1. Each TFT 
is connected to a gate bus and the data line, respectively. What is necessary is just to make it not 
connect surplus TFT to a pixel electrode, even if two or more excellent articles TFT exist to each 
pixel electrode. 

[0027] In the above example, although a gate bus and the data line are formed in detail beforehand 
only one, respectively, when generating of the defective of TFT is at most about one piece to one 
gate bus or the data line, one side can be omitted. Furthermore, even if this invention makes a 
pixel electrode the so-called alternate arrangement, it can be carried out similarly. 
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[0028] Drawing 8 shows the partial flat-surface configuration of LCD300 by the 3rd example of 
this invention. In this example, although it does not connect with the pixel electrode, to a gate bus 
and the data line, the potential response of the drain output terminal of TFT connected is 
detected in an electron beam holography or a micro probe matrix. It becomes unnecessary to 
make a gate bus and the data line into a pair, and a limit. of the number of TFT to each pixel is also 
lost. That is, the purpose of this invention is reached only in selection continuation with a mask 
with a shutter matrix etc. 

[0029] The same reference mark is given to the part corresponding to the 1st example of the 
drawing 1 illustration, it should observe -- each gate buses 21 and 22 and the intersection of each 
data lines 31 and 32 — two or more TFT41a, b and c, d;42a, b and c, dr51a, b and c, d;52a, and b, c 
and d : — respectively ^- forming — among these — since — it is choosing an excellent article 
and connecting with each pixel electrodes 46, 47, 56, and 57, respectively. The number of TFT to 
form is not limited to four pieces, but the thing good without limit is natural. 
[0030] Moreover, although the case where this invention is applied to LCD is explained, this 
invention is also applicable to other display devices, such as electroluminescence (abbreviated 
name "EL") and a light emitting diode (abbreviated name "LED") panel, and a component which 
each driven eel changes electrical energy into other physical quantity, for example, heat energy, 
and mechanical displacement, and performs sensible-heat printing and the three-dimensional . 
display of a three dimension. 
[0031] 

[Effect of the Invention] Since a normal active element can be chosen and it can connect with 
each driven eel according to this invention as mentioned above even if few defects to the active 
element which forms the matrix component for driving many driven eels alternatively occur, 
possibility that it can be made to operate normally as the whole product becomes large, and can 
improve the product yield. 



[Translation done.] 
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* NOTICES * 

JPO and INP IT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing a part of LCD20 of the 1st example of this invention. 
[Drawing 2] It is the top view in which it is expanded and shown near TFT52 of the drawing 1 
illustration. 

[Drawing 3] It is the rough sectional view of the connection field 91 of the drawing 2 illustration. 
[Drawing 4] It is the top view showing the configuration of one corner of LCD 20 of the drawing 1 
illustration. 

[Drawing 5] It is the top view of the mask 130 for manufacturing LCD20 of the drawing 1 
illustration. 

[Drawing 6] It is a top view for explaining how making selection connection of TFT20 of the 
drawing 1 illustration. 

{Drawing 7] It is the rough top view of LCD 200 by the 2nd example of this invention. 
[Drawing 8] It is the rough top view of LCD300 by the 3rd example of this invention. 
[Drawing 9] It is the rough sectional view of LCD from the former. 
[Drawing 10] It is the rough top view of LCD from the former. 
[Description of Notations] 
20,130 LCD 

21-28.1 10,131 Gate bus 

31-40.1 1 1,132 Data line 

41-45, 51-55, 61-65, 71-75,133 TFT 

41 a-d, 42 a-d, 51 a-d, 52 a-d TFT 

46-49, 56-59, 66-69,134 Pixel electrode 

81 82 Gate line 

83 84 Source line 

85-88 Drain line 

91-98.1 1 2,1 16.1 1 7 Connection field 

102 Conductive Layer 

103 UV-cured Resin Layer 
130 Mask 
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